esp@cenet document view 



1/1 v 



SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 



Patent number: 
Publication date: 
Inventor: 



Applicant: 
Classification: 
- international: 



JP2002050765 
2002-02-15 

ONUMA HIDETO; HAYAKAWA MASAHIKO; 
NAKAMURA OSAMU; ENDO MAKOTO; HAYAKAWA 
SHIGENORI; KAJIWARA MASAYUKI; SEKIGUCHI 
KEIICHI 

SEMICONDUCTOR ENERGY LAB 

G02F1/136; G02F1/1368; M01L21/336; H01L29/786; 
G02F1/13; H01L21/02; H01L29/66; (IPC1-7): 
H01L29/786; G02F1/1368; H01L21/336 



- european: 

Application number: JP20000235482 20000803 
Priority number(s): JP20000235482 20000803 



Report a data error here 



Abstract of JP2002050765 

PROBLEM TO BE SOLVED: To solve the problem that conventionally semiconductor devices, such as 
those for the implantation defect being caused by the doping treatment for leading in the impurity 
elements for gettering the metallic elements used for acceleration of crystallization and the impurity 
elements for giving P-type occurs in a semiconductor layer to form a p-channel type TFT, and that it 
exerts adverse influence on the electrical properties at manufacture of a TFT. SOLUTION: Accelerating 
voltage at doping treatment has a large influence on implantation defects. To reduce the above 
implantation defects, it is to be desired that the above acceleration voltage be even lower still. For its 
sake, the doping treatment is performed separately in two times by changing its accelerating voltage, 
when forming a low concentration impurity diffusion region and a high concentration diffusion region 
existing under the tapered section of a gate electrode. By so doing, the implantation defects in the 
semiconductor film can be minimized. Furthermore, the flexibility in design is improved, because the 
quantity of introduction of impurity elements can be changed for the above heavily-doped region and 
the lightly-doped region. 
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50 iA^to^ftt3 3 b fcftt>*flZ> 0 C^T% p^-y-* 
/HT F T ^ Wf 5 t n S^tt^t ^ ^» 

« Wattle ig«»§rX f£ * <C V 4 T*ffi«i" 5*1*6 

[0 0 54] 9CV^T\ h^P>3fcS-^^^*^*U 
3<D K— tr^j&Ja8:n*5o :og3(OK-t°y^ 

— tr^^fti3ST-fi p ^--Y^/lsmr F TO L D D<gi££?g 

mA-tZo »30K-^^^«iao*ff:f4JDa«EE«:6 
0-120keV^U 3 5 0>5p*9»ff # 1 

X 1 0 18 -5 X 1 0 21 /cm 3 <t&6 ± 5fCfTfc5o 

#, ^^(cy-^m^i^KWv^igE^^p^^fj- 

<b -T 5 itutB p S!«:f*^-i-S5p«*5c*<OWA*tt y 
-^««*3±tf K W ^««^Kif5*A*i:lttt 
5f tStftffi^iv^. -^Ofc^, $3©K-tV^ll: 
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1 (7) K— t'y^KaoT, ^*64£tfgi$3 StCfinS 

-r6^ffite7C*0>¥*&»£&" 1 x l 0 18 ~ 5 x 1 0 21 /c 
m 3 t^5 J: K— t^^^«iai-5r irtdj; 9. p^ 
TFTWLD <b LT^-T 5 fc «> Kfa 

[0 0 5 5] jR^T, 3 4£Bfc*ii:i !B fc:»4<D K 

-t p yi/&lS:ff/j;5o S5 4 o K— tf^aaSK J: 0 , 
p ^ ^ TFT cO?§|±^ £ * £ ¥3H* 5 ^ffirlB— a» 

9k&&l X 1 0 20 ~5 X 1 0 22 /cm 3 <>;&5 J: ^t-^fT^ 
9 0 f 1 O^ll 2 6 a ^ J: t/f 2 2 6 b ^r^F 

*E4fc7C3KSrfiSJD tt g el^^C^^feW 3 6 £r^/£ 
-T5 0 (12 3 (A) ) 0 ii(DK-t a y^lSt;i2 
^K-tV^Iiaot, ^I4E3 6a, 36b 

SfetJP£*vt^5^ ^^Tn^iS^^-ct pS^ 
f+*-f S^Mtt^^spAsaiapsri x l o 20 -5 x i o 
22 /cm 3 i:*5J: ?ic K-e^Mt5ltia 9, p 

[0 0 5 6] ^±^r^igt^ti^o^»ttii^ 

[0 0 5 7] l/^h^5)i5^^3 4^ 

*iTiioir H iM3 7eMt5 0 r<Djini6aE 

JBI3 7 £ LTte. ^X-rCVDSSfcli^^y^SS: 
JSl\ fJS:10 0^2 0 0 nmitT^!)3ySr^tf 

[0 0 5 8] &^T\ El 3 (B) CL^i-J; 9 -ttt-e 
1 p p mJ^T. »4 L < 0 . 1 p p m£XT<D 

i^l^tMoo-yoo'C, ft*toKi*5 0 0 — 

5 5 0°CXftzL&£< . *^JS^jT*(i5 5 0t, 4 B£HJ 
-^ft (RTAS) tMt5:i*t»5. 

[0059] &*5. *sat«-ertt. ±EfiHtftffl;3atin 
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[0 0 6 0] *fc, JBl^«BII61»BIS:»fi6-r5WtS 

[0 0 6 1 ] J!U±0«jBR-C3fcS*RI8M^oV^. JUT 
[0 0 6 2] 

[0 0 6 3] JiKTttilftJftK l l StJBj* 

x. 5 5 Sr^-T 5 zf? x *J- y * Sfi £i8 fc J; 
[0 0 6 4] *fc. T«*68:K 1 1 t Lttt, BMk^y 

5^ [0 0 6 5] T*«»«±^¥a«*Iitl 2S:JB 

Sr4^*PO#a (^^y^fe. LPCVDS, 
X-7CVDSS) l:i5 2 5-8 0 nm (»*U<I*3 
0-6 Onm) ©BS-CtfRtS, 8S1S*aH*:JR 1 2 t 

[00 6 6] IPX, ^^^>'^^<^ > O^Jl7C^^^V^fc 

siao, ii (b) \c7£i~wim&m7tm^m 1 3 * 

»it5:ti:45„ ^eog, ^^*clgli (D) tc^-r 

*UJ*IT\ att"C3 0 OH zSS^il)|jK/^$r^S 
5d? x^v'-7U-fffin^<, 3^S^^^rv"^U— If 
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^ ArU-f, YAGl/-f, YV0 4 ^1 YL 

£ 5 0 OSlgtt«Lt<>^\ 
[0 0 6 7] #f>^fcS 0 B B K^«ft:JK^7^ h^^^Sr 
ffiv>TFJrS^i^^- - ^^Lt^*ftl 1 6 a, 

;uaTFTS:Mt5fc«)^»ftii l 
6bij:p ft^^lT F T Sr^i-5it«>^¥3H*S t 

[0 0 6 8] *»#116a, 1 6 b SrTgj&Lfc 

TFTOLtv^SrSJWi-Sfcfe^fSa/jr^JMifeTc 

[0 0 6 9] 16a, 16b 0 ¥ 

-M&WKl 7S:®j«i-5o y-h»»Btl 7fi^7X 
vCVD^/cli^^^^ft^fflV^, S^40- 1 5 

0 nmt Lti/y ny^tfMt«t^ 0 *HJ£ 

^XVCVDStaH 10nmOf$tg 
fk^ft^y = (fi^ttS i=3 2%, 0=5 9%. 
N=7%, H=2%) -CT&fcLfc. y—MMWR 
fi$Ht;^^>y ^>R(cpg^$n^> , ftto;/ 

[0 0 7 0] mfcis}) =3 >W*rfflv^5»-&tCtt % 

^XvCVDfttTEOS (Tetraethyl Orthosilica 
te) £0 2 <!:S:Sft*U KJSffi*4 0Pa N 0 
0-4 0 0t<[:L, iSJ^& (13. 5 6MHz) l^gS 
0. 5-0. 8W/cm 2 r^m$^TJF^i-5r k&X£ 

3 C r<z><t 9tcLTf^MSix5iMb^y -t<£> 

^4 0 0-5 0 0t(Z)i7^-^ta 9 ^- M6»K<t 

[0071] jk^-e, y-hiffclMti 7±t^Ki?2 o- 

1 0 0 n m^I 1 ^ili 18t, BIJ¥ 10 0 — 400 
nm(7>m2(7)^mJKl 9 t Sr«Ji?Brici-So *HlE0y-e 
fi, iS3 0 n m(Z)T a N»b45S 1 <D#II4 0 
8ts 8* 3 7 0 n mOTBA^i 2 OfgR 4 0 
9 SraSJgfiE UfCo TaNltt^y^S-e«SU T 

fet«Lfc 0 ^(om^s? vikfi/y^Ti/ (w 

F 6 ) ^^^CVDSt«t6:Htt6o ^ 
fbSrH^iKKa 5 W^CDfgfct^fi 2 0 u Q c m«T 

-T^o S§oT. i^^EftcOW («ft9 9. 

9999%) <d#— ? y h&m\<^tcxs<y*mx\ 
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[0072] 4^3, *mmmx\z, m 1 1 s * 

i\ ^filfcTa, W % Ti,Mo.AKCu, C 
fc, y >«£(7?^3ffi«l7C** K-t°^^bfc#^ B H 0 vy 3 

>-^a- (Ta) u ^2^*mj^^w^ < t-r-5 
a^**^ m (omnm&mt 1 ?-*^ (t i n) ®i-e 

JgricU i 2 ©*tt«rWRi 1 5iB*^b*, 9Si<o 

mmm&mt?^?^ (t a n) ^2^* 

(TaN) iTMt, i2£D^lg^Cug^ 
[0 0 7 3] h y y^57-{feSrffl^t^ 

<d*l ^mmxtem 1 *s J: 2ox^fy 

1 C P (Inductively Coupled Plasma : fS*fi£'n S^iz 

i: C 1 2 ^0 2 t §rJBv\ *ix^ft<Z);tf;*S(E*JfcS: 2 5/ 

2 5/10 (seem) tU 1 Pa^JE^lT^-Y ^1(7) 
AE^lC 5 0 OWcDR F (13. 56MHz) t^^gAlt^y 

(») Ho I C P Srfflv^ K5-< iy f 
30 (Model E 6 4 5 -□ I C P) £r/B Wc G S^ft'J (W 
^^■r — v 5 ) (13.56MHz) 

[0 0 7 4] ZCOm. ^h)i^45^^^2 0, 2 

^ffl^l:CF 4 i:Cl2t*fflv\ ^ix^ixo^^aE* 
M3 0/3 0 (seem) i: 1 Pa^iE^T*^ ,v 
l^li^5 0 0W£7)RF (13.56MHz) l^^gALT 

fc 0 Xfiflfl (St***? 1 — is) }:fc2 0 W<DR F (13.56MH 
z) t^SrSAt, 6 a^<-fr ^«ESrBl 

*0-r^ o *2<O3i-y^V^*«=»Cj:0JglO*«Bll 8 

^/c^l^li, 10 — 2 0%Sffia?»^T?3iy^ L >>/l$M 
[0 0 7 5] ±12f lWxyf-y^St*|l N IsisXh 
50 SffifflflfcH]»pt-S^T^«JBE(oa»^J:i9SBl<o*« 
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1 (ozr. y^-z/ ?#±mz- ± k> m 1 GQ*S®/§ t » 2 (E>««S 

frbj&zmi <DMvt<o&nm2 2, 23 (gsi^aums 

22a, 23at$2 O^SJi 2 2b. 23b) Sr®/£ 
2 4 1*$*— H6»Bt-e«>9. Jgl 

2 2, 2 3t^^V^ttfj:2 0-5 Onmg^^f- 

[0 0 7 6] U'v** hJ&»e>&5-e*^&B**-fr 

ti\ xyf-v^7|CCF4tC 1 2^0 2 ^4rffl^\ W 

!K^^^^^2o*m^^il^W^^^f : ->'^-r5o r. 

»2<7>3i5/^^^*Q ; atr J: D^2C0^mS 2 5 
b, 2 6b^Mt5 a — *\ SlWitl2 5a, 2 

m 2 5 , 2 6 ^?F^i-5 0 
[0 0 7 7] tu, Iico K-e e :/^31£:fTftv\ 
IS 2 (A) ^iKS$:t#5o K— bf^^fflatt-Y ^-^K— 

tT>-^«!ia<^*#tt*PifiajES:6 0-1 2 0 keVi: 
U »Sj5S1 X 1 0 17 -5 X 1 0 20 /cm 3 <hft5<i: 5 fit? 
ft 5 Q *3ltt#JTM*»Di£«EESr9 OkeVH, 
®i£2 8, 2 9 C05p*&»ffidS 2 . 5X10 18 /cm 3 ^^ 

> (p) ifctsat* (as) Srfl§i^5 0 *kz>k— tf>- 

^*G;Sfi. » 2 2 5 , 2 6 SvF*E«)7cS!i 

(C#t5v^^^LTfflV\ ^2(Dill2 5a, 26 

iostL^yv (p) <7>»fi«. ai^aMM^— 
r?LT, ie,fi^«jtc?gfi)isn,fc^#fi«rffl*2 8. 2 

ill2 5, 2 6 tl*6^«^ ; 2 8 
b, 29btfc^ 5112 5, 2 6£fift<bftV^#fi 
ftW2 8a, 2 9aT*fo^ 0 
[0 0 7 8] &^T\ ili2 5, 2 6^^^^U 

a. 3 0bSrMt5 o £fd, ftftl3 0a, 3 0 b £ 
Mt5 i 2 WJBKOtti 2 5 , 2 6^M 

{C&m Lfc L/^ h^*^S:6ft*LTt> «fcl\ (0 2 
(B) ) 

[0 0 7 9] f2(0 K-tV^i^ot^ftl 
« 1 £>gMtJ|$5 j:uc|B 2 <o*«»«:*Mft7E*fc»-f-5 

r^20K-fy^S^l:il pft^STF 

t Sr^-r 5 a <o y - * ± us k u >r v«« 
<d— fflfc^F>Eft5ciRi6saicA*n5 <t M-^ft 
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iimJESr5 — 4 OkeVirU 1 X 1 0 20 —5 X 

1 0 21 /cni 3 J:ft5J:5i:}Tft5. *HJE^Jt?(i*PiS«JE 
SrlOkeVirU 3 2, 3 3 a (^^F*&»S 

#2. 0 X 1 0 20 /cm 3 £ ft 6 <£ o\Z.%2<D K— tfV^ 

a*rfr*ofc 0 9 it, ae**w^jBi^««i 

14t>4V^Wfti«3 2 s 33a Wt^o 
3 1^ct<9, ^*E«jffl*2 9 a(i^2(0 If^^ftta 
iaot nl^W^t^M^i^iA $ 3 
3 a <h»A*iXJiV^«3 3 btC^tLSo p 

m V ^^jr^u* * ^ j&> b fc liTF 

[0 0 8 0] ^^T\ h^b<CS-^^.^S:Bfe*L 
fc», SrfcKu^;* M>ibft£-^^ 3 4Sr^LT» 
3© K— tf:^&3S:fTft5o :^I30 K— 1°>-^ 
I^BClt nft^HTFTeMtsmilt 

20 — tf ^^«Lat?tt pft*^lT FT^LD Dm^Z&WZ 

0~ 1 2 0 k e Vt L, 1X1 0 1S — 5 X 1 0 21 

/cm 3 £: ft <5 <£ 5 tcfrft 5 o *HJS0ijT*fi*D^mjE^8 0 
keVi:U »«3 5^i«S^5. 0X10 
19 /cm 3 fc*5 ± 5t-Jg3 0 K-^V^&JS«rfT*ofc 0 

S«rft^"rs^*fi»5c*AS*A$ix5o L/^U LDD 
^ -f £ fitrsa p S 5 ^#E%7c*coi»A 

fc, IloK-t°y^it:j;oT, ^Fiffi%««3 5^ 

Sr^t5^»^0?«Sg^ 1 x i o 18 ~ 5 x i 
0 21 /cm 3 i ft 5 «fc 5 K- tf > y&m-t 5:tCJ;9, 
pf^STFT(OLDD««t LT^Bg^~5/ci6(C 

^ [0 0 8 1 ] ^tv^r, -7X^34 ^m^ir\cm4<D K 

. P ^ * A"® TFT (^Sttl t ft 5 

«Stttfflw*«aS:f**^5^#6«5c*tf»AS*Lfc 

#I^DitaJE^5-4 OkeVtU SS^l X 1 0 20 
-5 X 1 0 22 /cm 3 tft5 J: 0lZftt£v o $l^ti2 

6 afe±t;|2©|t8 2 6 b*^Fttft5cSlJc:*ti-5^ 
§£l^W»SS^Mt5 e (13 (A) ) 0 

so *mmmT-teDmm& : k lokev^u ^fvmwtLz 
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6 <D¥-&9k&& 1 • 0 x l 0 21 /cm 3 £:&5 <fc ?(-Jg4<£> 
jg2(OK-^Ml:J:ot, ^FK«3 6a, 3 

SSrf*^-r5^«*7c*^»ft* lxi o 20 - 5xio 

22 /cm 3 bt£&£?!tz. \?—t°xymm-tz>-nc£<9. p 

p ft^VlT F T CD?£t£Jf £ 5 SBdSg 70 

[0 0 8 2] JKiST^XS-^-ttt^tLO^flcJltC^ 
[0 0 8 3] U^h^^/j:5v^^3 4^ 

fl?V\ )|§S:1 0 0-2 0 0 nmttT^y3yS:4tf 
■WU6«R3 7tt«i©S/5 3m 

[0 0 8 4] &V>T% B3 (B) ^^J;?^ -ttt-?: 

1 P P mSXT, L < fi 0 . 1 p p m^T<£> 

l^fiatTMOO-TOOU ft«WtC*4 5 0 0~ 

5 5 ox:x*ftzL&£<, *nJ6^j-e*i5 5 o*c, 4^ra 

-/Wfe (RTAft) &mmi-%^ b&-?£Z>o 30 

[0085] 4*3, ***«-ctt, Jt ss^t*f t [WJ 

[0 0 8 6] «K^JBPfll6i»HS:JBfiBi-5flfrtwS 

[0 0 8 7] [||J60iJ2]*|llfe0lJ-Ctt*asWl-e^Lfc 
TFTSrf^«t5*ftlCOV^H2, H 3 SrJB 
[0 0 8 8] HJ£#fJl icUc^ot, 12 (A) £>:KfS 
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[0 0 8 9] ^nV>T, i2© K— f v^«i3SSrff *o T 

tr^^ttJB 1 ©«m^^ J: V* 2 ©atUSr^ffittTcX 

At^o rol2<DK-tV^S^^(j:, p^-^^ 
/ViTFT SrJK^-f - 5 © V - *ffi«*5 ±yKu 

H^5)4^^5lt-a5o i2(7)K-t°y^lo 
*ft=liiniS«EES: 5-40keVi:U ^JNfiftffitt 5 
2, 5 3 a ^iSIS^ 1 X 1 0 20 - 5 X 1 0 21 /cm 3 i 
fc£>J:5lc?Tfc5o *HJ6ffil"C«iPiS«EES:3 0 k e V 
tL, SS^2. 0X1 0 20 /cm 3 o \^M2(D K 

wlSItl4bJii;v^««i«5 2 s 5 3a*i^f 
5o ^^51ta^ ^F««fitt2 9ali»2©K- 
fc° > ^«ia^ J: o T n S! Srft-^-T £ ^F«*7c*ds* A £ 
iX^ffi^S 3 a ia»AS*tftV^«5 3 b K#a\ft,5 0 
pft^lTFTeMt5^ft:I(:t) n 

5 fc * t ffl v ^ * ^ ^ 

4 3 fc » t jfcsi s d» & fe 5 „ 

[0 0 9 0] ftv^, ha^fcfc-^^SrBfciL 
tzM, Stlcu^ h^b^^^^^ 5 4«lTf 
3 K— fc°>^#L3£rtT& 5o rco^3co K— 
a<7)RJc:rtt, nft^STFT^Mf5*9ftili 

— tT V «t p ^ /l/S TFTOLDD ffi^ & M 

^Ai~5 0 »3(0 K— ^V^«i3ao^fi*niS«BE*6 
0-120keVtl, »l£;& s 1X10 18 ~ 5 X 1 0 21 
/cm 3 i:&5± 5K?Tfc5o *HJS«|-e«±*Di$«ffSr8 0 
keVtU 5 5 tf>¥*&»«J&S 5 . 0X10 

S*#^i-5^#6*7C3R^atASixSo Li&»U LDD 
«*^a6&S? A: fflflB p ffiS:f**i- 5 ^«»7c*(DS|A 

any— ^««*5it^ Ki^-r yfi«d^5tt5»Ai 
a&Sfcfc^Ty— ^««*5it/ k w v«ttt-*A*n 

(^n^^M^-r^^^5c:*7D 5 ^D$tLr^5^. pi 
Srft^f 5^«4fc5c*©5FiSi»«Sr l"xio 18 -5xi 
0 21 /cm 3 1 * 5 i 5 f- K— 1° v Ptimrf t\c£*) , 
pft^iTFTOLDDSjSd: LT«tBi--5fcfe(C 

[00 9 1 ] fRl^T. -7^^54 SrBft^-tir-f *C*4<D K 

— ^^^*Qf3aS:tT4 5o ^4© K-^y^toltJ; 9, 

p *;um tft ©sttM i * 5 
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mm t ^(nmrnmirtt^-tz ^mmytrntm a £ ntz 

#liMIJI4:5-4 0keva, ^F*Ete«*5 6(D 

X 1 0 20 ~5X 1 0 22 /cm 3 i:fc5J: 5Kfr 
1 1 Oftl 2 6 afc^tfl 2W»tI 2 6 b S: 

3 0 (B4 (C) ) o ^MMfflX' te1)mmj±& 3 0 k e 
VfcU ^*B4fe«« 5 6 <OSp*S>»ft J* s 1 . 0X10 21 /c 

in 3 i i 9 CI 4 K- t B y ^M^tT^ o fc 0 mi 

W«iS3 6a, 3 6 btC|±-tix-€fixa/j:5»ff"Cn 
ft&l x i o 20 ~5x i 0 22 /cm 3 <W<£>5 <£ 5f: K— trv 

*3MS0!lt?tt:, pft*/HTFTOSffi| 

i" 5 ^ jft 7c 3§ £r as* n b ^ i" 1/ ^ £ *r b T u ^ o 
[0 0 9 2] JKiS-e^XS-C^rtt^no^frJl^^ 

[0 0 9 3] Sc^T\ Ui/* hfrbteZ^rX? 5 

* in 1 ^iFiaM 5 7 eMt 5 0 ^<Dmm%&m 

S^1 0 0-2 0 0nm^Uv'y3y^ 
[0 0 9 4] #Cl^T\ 14 (D) "tJvP 

**Sa s 1 p p m^T, L < 13 0 . 1 p p mKTO 

S*#H««t 3 "C4 0 0 — 7 0 0t, ft»lt5 0 0- 
5 5 0 < C-CtT^X.fiJ:<. *HJ6«*JT-fi5 5 0^:, 40# 

^f&C U-fr^-;^ v K*— 7/1/7 
[0 0 9 5] 4*3. *S8tt«t?ttU -blE^ttfb^Si:^ 

[0 0 9 6] *fc. JRloSIBtt»K4:*j«-rsm^S 
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[0 0 9 7] *i\ *Hlfe^mi=i-=V^tf:^# 7 0 
5 1 7 3 7#5*ft<!fKft*£ix5A$iJ £ 

^tW7^^t)^5S«4 0 0^fflVN5 o 4*5. 

3 0 0 <t Ltii, ^sts^vy ^vss* mssj 

[0 0 9 8] ftl^T\ S«3 0 0±\cWtit->V =>>m. 

mitis y = vim* fctt»{ba{b-> y = a<omm 
^e>dtSTJfiBS3 0 1 &j&f8.-rz> 0 ^mmmx^Tmm 

3 0 1 t LT 2 SflfciSrJBi^a^ MG^K^WIR 
^y u c^2Jl^±Sii^^^yhSit^ffiv^Tt ) Av> e Ti&JBi 

i H 4 . NH 3 > &VN20SrSJS^^ £ 
20 mtMitis y = >K 301a^l 0-2 0 0nm (£?* L 
< f*5 0-1 0 Onm) JE?fiS1-5 0 *HJ£^JT*Ji. JBii¥ 5 
0nmWttiftv'^>l30 1a (fi/SJt S i = 3 
2%, 0=2 7%, N=2 4% H=17%) Sr^fiKL 
fc 0 ft^T', T±feJ^4 0 1 f£>~@ g t Ltli, Zf^X^ 
CVDMffll\ S i H 4 , WN 2 O^SjS^^L-r 

jaasnsMMfcSffc^y =^«4 oib^5o-2oo 

nm (jif* L< 1 0 0 — 1 5 0 nm) tTW * {^aiffM 
-T^o *SIJfiW-Cfi, Mffl 0 0 nm^iftlftv'y 3 
>§|4 0 1b GffijScJfcS i = 3 2%. 0=5 9%, N = 
7%. H=2%) SrJgricUfco 

[0 0 9 9] #C^T% T*R-b(-#*frJB4 0 2-40 
6^«^5o *»M4 0 2-4 0 6tt, ftghKMig 

t*t5*»fm«r&*p©fa (^^^^ft, lpcv 

^ [0100]fgV^T. ^y^u/jrif^JR5c*S:fflV^/:: 
S&afi{tteSrtT*5o =y^*if^JR5c*<ojRJPO 

ifedJ:?). 13 6 (A) »c*i-ffirlE&jR-&*H 3 0 3 4r® 

^^±tc«^$-^. r<o**ira*«icii!Uc*{t (so 

CC, mil) S:lT4ofc«. &Mikit (5 5 0t, 4 
50 [0101] »e>*tfc«FfiK*aW*BISr0fH«>»tt^>^« 
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^— xy^LTMt5 0 :OtSM4 0 2-4 0 6 
^|j;2 5-8 0 nm (£J 4 K(i3 0-6 0 nm) 

iot, ¥Sffl4 0 2-4 0 6WU: o 
[0 10 2] ¥3H*«4 0 2-4 0 6*^Lfc 

SL TFT<^L#V^«*fW»i-5fc»*-»**^«*7C 

* (#n>-**:l*y» <7} K— tV^ffiotfc J; 

[0103]St l--^ B B s {b&T^^e^^M* 10 

u — if^YAG — if ^ YV04^-f*S:ffl^ 
5:t^§5o r^OW— if ^V^^tcfi, u 
-If ««Sa> b»*t * ttfc If tr- A 

•^u— if*fflv^»^ti^^^»fijaifi»3 ooHzi 

U If— 3i^/U^f— ffiffSr 10 0 — 40 OmJ/cm 
2 (ft*W^fi2 0 O — 3 0 OmJ/cm 2 ) *fc, Y 

AG ix— if^^v^a^(-^- ; e^^2ii5P^^fflv^/^v ^ 

^SBi6tl-3 0 0HztU if-m^yp^— 
*S£:3 0 0 — 6 0 0mJ/cm 2 (ft^ftlC{3:3 5 0—5 0 
OmJ/cm 2 ) t&\<\ ^ LTifl 100 — lOOOju 

rru fl&JxJi 4 0 0 Atm-Citft*t^*3tbfcU— if tf— A£r 
SS^ffiKftoTfiBttU rOHtOjfcRU— if t-A© 
fifa^foii:* (^•—^ — 7 5/^*) £r50 — 98%£L 

[0 10 4] #:^-C\ ¥*#Ji4 0 2-4 0 6 5 ^ 
- 0 7 SrJBfig-rSo ^- hffitHR4 0 7 tt^ 

7X-7CVDfe*fcW:^s/^ifeSrfflV\ ff^40- 
1 5 0 nmt Lt^D 3y*ttf«»R"CMt5„ * 
HJ£#y-Cta, ^X-^CVDfe^iH 1 Onm^f ^ 
"CBKbSffc V y 3 VR (ffifiglt Si=3 2l O = 5 9 
%. N=7%. H=2%) T-Jg/£Lfc 0 4>*>5A,, 

[0 10 5] 4fc % Bfcffcvy =>Bt*ffl^5»*^f±, 
^7XvCVDfifTEOS (Tetraethyl Orthosilica 
te) fcC^tSriS^U SJSJ3E^j4 0Pa. 3 0 40 

0 — 400 < t<tL. MfflOi (13. 5 6MHz)«yj*A 
0. 5-0. 8W/cm 2 T*Sc«^-^:T?f^-r5r tiS"C# 

3 Q :<oj: 5(cLTf^88SixS»ft^y ^<7> 
^4 0 0-5 0 0t^7^-yKcJ; 9 h*6»Ki: 

[0106] sc^t% m 6 (o tc^-r <t 5 ^f— h 

itl4 0 7 JilC^J? 2 0 - 1 0 0 n mOfg 1 (D^MM 
AOSt. 0 0 — 4 0 0 nmOl2<7)i®i4 0 

9 <t £r$BJim/£-r£ ( > *Hlfi«|-Ctt, if 3 0nra(7)T 
a NRd>P>45S 1 ^)Wfl4 0 8i, RJ* 3 7 0 nm 50 
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OWK^e>45*2<03|««4 0 9 Lfc. T 

0Of&(-6 (WF 6 ) SrJBi^sfiac v 

« £ L Tffiffl 1" 5 fc * d ttffifflfcfls frB5jfcS*s*)0, 

wi«<oegi*fi 2 o /z q c m^Tic-r 5 r t l 

IS^J-rttx *ffi«^W (3W«9 9. 9 9 9 9%) <7>^ — 

-tZ^tiCt V) x Iti*9-2 0/zQcm$:IIS«: 

[0107] ft*3 x *HJfi0UT*tt, » 1 OilS4 0 8 
£TaN. i2^)iil4 0 9^Wil^\ «M::IB3£ 
StL-f, VvftbfcTa. W x Ti, Mo, A1 N Cu, 

y v^co^m^itc^^ k— tr^^bfc^iesvy 

gPdCu^MfflKU^c ^/c. Il^ilK 
^>-^/U (Ta) «T?JKriEL. m2^aS®R^WRti- 
5*a#.-£;bii\ iKOill^iftf (T i N) B 

<7>*«|»S:S{k^^^yU (TaN) IT«L, » 2 <D 

^V^/U (TaN) ItMt, l2(7)i|ll^Cul 
i1" 5 ffl^-fr LTfc 

[0 10 8] 2fc^, 7t h y y^77-ri£Srffl^T^ 
^ h3&*e>J5c5^^^ 4 10 — 415 SrJKfifcU iSRU 5 

» 1 CO^ y fy^ffllt*l±» 1 2 s/ ^ > ^ 

I CP (Inductively Coupled Plasma : Si^S^S 

F 4 t C 1 2 t0 2 t^m^\ -ttt-pjx^^f^SEJIJtSr 2 
5/25/10 (seem) i:L. 1 PaCDJE^T* = -< ^ 
S<DHiiC5 0 0ffORF (13. 56MHz) m^SrSALT 

TISli (*) 8©lCPSrfflv^fcK7>fxyf^ 
(Model E 6 4 5 -□ I C P) *fflV^fc 0 S«ffi!l 
(^5N-^-r— i^) 1 SOffCDRF (13.56MHz) 

[0 10 9] rtO^, i/^h^f>i5"7^^4 10- 
4 1 5SrB**-fr-T^*2 03iy^>'^*ft^aB*., 
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SLfitf:£r3 0/3 0 (seem) t L, l?a<D1±£}X~^ 
^;Vl(DtSi:5 0 0VORF (13. 56MHz) t*5rSA 

ofc 0 S^WJ (I**** 5" — ^) t-fc 2 OWCOR F (13.56 
MHz) lA^gAl, HSfW^OgS^T^WBES: 
RliD-r^o CF 4 tCl 2 *il^Lfcl2(Oxyf-V^ 

[0 110] ±I5llOx^fy^lT^, l/^h 

^b^il^M©l«i4 1 7-4 2 2 (11^)3 
mil 417a-4 2 2 a^2 cT)ig®Jf 4 1 7 b — 4 2 

2 b) Sr«J*-*-5 B 4 16l^h«tfc^ *1 ^ 
0®ttO»««4 17-4 2 2tSW^«t2 0 

5 0 

[0 111] Uv** h^fe*S-^^^Srl»^it 

-fic*2<D3iy^v^*Q!as:ff*5o ::m 9? 20 

^^^*0;St- J; 9If§ 2 4 28b — 433b £r?g 

J&irZo — *\ il^H4 2 8 a~4 3 3 a{j:, (5 
irA/if^y^V^Sixi*. 12(7)^^114 2 8- 
4 3 3^Mt5 0 30 
[0 112] -t LT, SlO K— t'V^&aSrfrfc^ 
IE] 2 (B) <Z>tfcffiS:»5 0 K— tfv^&ate'f ^ K— 

fcfV^ftLacD^fe^ttiPjSttEESre O — 120keV^ 
U x l 0 17 -5X l 0 20 /cm 3 kt£Z>£oicfr 

t£0o *3H6W-ettJP3g«JES: 9 0 k e V t U sf$L$} 
1gig4 2 3 — 4 2 70Spt9»ftd s 2. 5X1 0 18 /cm 3 <h 

-^-r^^«i»7c*i: it i sm^m-r^Ttm. mmmz. 

(P) ifcfcHJtSS (As) £/3^£ 0 SlOK- ^ 

trv^ftiatt, 2 o^t^arse 428-433 £^ 

tk&TtmiCM-f t Ltfflt\ I20#S14 2 

8 a - 4 3 3 a <D^ — /«— »T;frK*3tt 5¥3fWf 

«»««^»ansix*:y > (p) <d»«hu mi^mm 

i®4 2 3-4 2 7(DH, |2^ii4 2 8 b-4 

3 3b iJt&£ ^£64^*^4 2 3 b — 4 2 7 bt'fo 

9, ^2CO^mS4 2 8 b — 4 3 3 b tfifc e>fcV^*E ^ 
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«J««3&5 4 23a— 427a T*S>5 0 

[0 113] ]>:v^ 
fcims ^20W(Dtll4 2 8-4 3 35rv^^ «t L 
Tffli\ MfeR«3 3 8 S:aR«jtc^*LTJte»Ji 
339a — 339g Sr^J5Ri"a o 339a — 33 

9 g <t HB*K« 2 (7>«£tfca>a»«g 4 2 8-4 

3 3<£>7g/&K:{£/B h^^^^iittti: 
V\, (127 (B) ) 

[0 114] m2<D K-^^^SaaSrfT^oT**^* 

ft 1 o*Wii3 J; jg 2 <D»«»S:^»E«7c*^»-t-S 

5-^^^ 441a — 441c Til^o 2 <7> K-fy^ 
*!ia<Olfe«=^iDi$«J=ES: 5-40keV£U 1 
xio 20 -5xio 21 /ciD 3 t/^J:5(:M5o :H 

4 3 4 — 4 3 8 IrMt^o *Hlfe^(lT*^P^ttJE^r 1 
OkeVtU ^F*Eft«tt4 3 4-4 3 8^?^SS^ 
1. 5 X 1 0 20 /cm 3 ct&£ i 5(^2(7) K-t^^S 
^rtT^ofCo 4 4 1 a— 4 4 1 c X 9, ^Wfo 
g«4 24 a, 4 2 6 alil20K-t'y^I(:i:o 
Tnffl*f*#-*-5^««7n*^3fA*tL5««4 3 5, 
4 3 7<i:SA^^V^«c4 3 9, 4 4 0 K#atfl5 0 

[0 115] ft^t\ Uisx Yti*lbt£Z>^*# SrBfc^L 

BR^tt. n f + */uST F T Srf St l^i^ 
^ h^ib^^-7^^4 5 2-4 5 4T*S^tlT^5o » 
3tf> K- p f t F TO L D 

JlS:i|At^c *3<DK— tf^^a^frttiDiSfl; 

60 — 1 2 0 keVtU 1X10 18 — 5 X 

1 0 2 Vcm 3 <t^5£9^?T&5o *HJS^JT**iJtJD^@i3E 
^80keViU 5 . 0X1 

0 19 /cm 3 <h 4 5 5. 4 5 6^^J:pd3(OK-t 0 y^ 

u>Tvffl«tc1>pS*f+^i-S^««l5c*is*AStb 
5 0 b^U. LDD«*3flSifcSlti-SMrlEpfflS:f+4--*- 

d*^ffi+*»A*tJttt-rSfc«Flff'>*v^ ^^fc 

^3 k— trv^*&a^*3i^-cy— ^««*5±v k 
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T. ?Fttftf«4 5 5, 4 5 6^j;nS^Wffi 

t P 5 ffi^Tcf ^SSSr 1 x l 0 18 -5x 
l 6 21 /cm 3 <W££ J; 5 K-t a y^If§r ^ici 
9, pft^lTFTOLDDf^ttrilgn/c 

[0 116] tV^T N 7X^4 5 2-4 5 4 

p */uST F TWiStti i: 10 

»ASht^««l««4 5 7-4 5 9t»*t5. *4 
(7? K— t p >'^«L3gO*frtt*Djg«ffiSr5~4 OkeVt 
b, »£EdS 1 X 1 0 20 — 5 X 1 0 22 /cm 3 tte&X? iCff 
4 5o » 2 <Z>»ttOa»mJB 4 2 8 — 4 3 3 Sr**M»7c3i 

SrJJSSP It g 5,S^«j^5Ftt4&ffl*S:^-r So (El 8 

(O ) ^mmmx^mmmj±^ lokeva, ^f*e 

4fi^4£ 4 5 7 — 4 5 9 <Z>¥*S>*ffii& 5 1 . 0X10 21 /cm 3 
i45J:5l-»4^K-t'y^«ilS:fT4ofc. 1 <o ^ 

^feffi*£4 5 7-4 5 9^fi*tL-Ptba*S»«-en® 

x l 0 20 -5 x l 0 22 /cro 3 <h&£ i K— tr^j&s 
t^Cir^J:^ pft^aTFT^y^g«tJ± 

*3llSfi»jT?tt, pft^®TFT^iSttit45 

[0 117] £JL±*-C(3DXST% *ih?th<D¥m{*m\z 

[0 1 181 &^"C, U^F^^^-7^^4 5 2- 
4 5 4»iLTll(^lfMi4 6 1 £Mf$ri-Z> 0 
r 1 OSm%ftR4 6 1 i LTIi, ^XvCVD 
ffiSfctt^^s/^ifcSrfflVV f^l 0 0-2 00nm 

tt, ^7X-7CVDSl:i f9KJ¥l 5 0 nmiOgftUt; 
3^«S:JBfiRUfc. £>f£u Sl©iW«»B4 6 1 

[01 19] &^T\ B 9 (A) {cfjk-tX o *tt-e 

fi. &HiS£4£ 1 p p m^T. »* b < 12 0 . lppm 
EJlT^IiflgttM 0 0 — 7 0 Ot. ft«W^«5 
oo-5 5 0tr*ffiiiJ:<, *HJfi«-Ctt5 5 ox:. 

4«FM*0!fii«t31-C}£tt{k*Q ; 3aS:?Tofc 0 fc*3* f&T-— 5» 
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;V7^-;Vtt (RTAS) £i&S-C#5o 
[0 12 0] fc*3, *H16«-C«:. ±E?Sttft«! ! 3ffifcR| 

*0>y >£$tf^ttft<S«4 3 4, 4 3 6-4 3 8, 4 
5 7, 4 5 9 ^flMbl-So ^:<Dti£>, HfTia^*E«Fffi* 

[0121] *fc, « l 05JIIBI6»BIS:Jg*-*-S«rJj:?S 

bv\ 

[0 12 2] ££>t-, 3 — 1 0 0%O7k**r&tr3£HS 
3 0 0 — 5 5 O^-Cl — 1 2$$m<Dm%±m$:ft 

7kSlS:*?l3%^'g-.tf2*#lffla+-C4 1 OX. 18#IH<E> 

[0123] *fc, sttftaaat br u-fm-^it 
a*bw\ 

[0124] &^t% as i (7>jbrq&&bi4 6 1 

»R4 6 2SrMt5„ *HJfifi»JT-fi. III. 6 Mm 
<OT^ y^»JBI«*r»*b*:3&s, 4*fc:|8Jfe£;h/*\ *>y 

[0125]-?: LT, IBS)[h]3& 5 0 6 M*5^T, ^-^Fffi 
*«*t*iX J PiX««W^««i-SEIft4 6 3-4 6 7 
^Mt5o fc*3. wttbOlSUlL IfSOnm^T 

1 J^<h . mm 5 0 0 n m<D^&m (AliTii <D^& 

[0126] isf^ms s o 7tc^i5v^T^i. iB^ms 

4 7 0, MEi»4 6 9. S^m<l4 6 8 

5 0 (19 (B) ) I(Dg^Ig4 6 8fcJ: r> y — ^IH 
H (4 4 3 bt 4 4 90SI) tt. liTFT^rl^ 
4»«dS»fi£$ix5o hiB«l4 6 9(i, 

TFT^-Mitl^^ld«^§o * 
/c. ®Il@4 7 0lt I*TFT©K^V«»4 4 

2 fc«ftttfc««##j*3*L, *6>U:«»**«:«*-r 
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[0 12 7] BllOt^LT, nft^STFTSO 
1 £ pf^^lTFT 5 0 2£>ibfc5CMOSleIB&, 
i3±tfnft*/HTFT5 0 3 ^^i-^lgiSiHlSS 5 0 
6£, IiTFT5 0 4, ftj**i5 0 5 iS:tt5i 

it, tpt v v ?xmm&&&'rz> 0 jo 

[0 12 8] |glb[HlS&5 0 e<Dn^-^^.;vm.T¥T 5 0 

i wc^^r^^*««4 2 3 c, vmm^-^m 

St5il^ll4 2 8 a fcafc3fi»«^*Mfe«« 
4 2 3 b (GOLDiU) iy-^ffltt*fcliK^y 

5o lOnf t^STFT 5 0 1 «tti4 6 6Tii 
ltCMOS@»S:«^t5pf + ^lTFT 5 0 2 

*aa^*ywBj««j« 4 2 4 c, hm@^-si5^is 

/£-f-£fgl C03JSJI4 2 9 a fcfiftS^Fffift««4 2 4 

S^«S4 5 7, 4 5 8£^LT^£ 0 n ^ 

t^iTFT 5 0 3^fi^-v^/U?gfig««4 2 5 c, 

bmm<D-m*mf&-tz>m i <ommm 4 3o a ^i 
45fii«^aftfi«4 2 s b (goldW) ^y- 

StjU 3 6 ^tltt^o 

[0129] ®3?i£&OlIif?tT F T 5 0 4 lZtt:^-Y*/Uj& 
«««4 2 6 c, y-MiO-a«t5Il^ 
^Jf 4 3 1a ia7tSffi»S^F*6*€S«4 2 6 b (GO 
LDStt) t KU-Y 30 

^S**ft*tt*««4 3 7fc#LT<^5. *fc. tS«f 

asjpsnrv^So ^^sas o 5 c*. iii3 3 9 g & 

Sf®££<b IT, 11 (432a£432 b tf^JI) <t , 
*9M4 5 6, 4 5 9. 4 2 7 cd:t«U^5o 
[0 13 0] *l«fi«cOBl*fl|JStt. -7=7 y?-* 

hy^*S:ffl^5;:i:fc<. ®*«ffiPflOBSPfl3&sai36S 

[0131] ^mM&iT'ftm-tzTfT^y-^ h 
y ? *m&<Dmm : &<o±mm$:m 1 ofc^-r 0 ei 

9 (B) *^i^A-A' #iH 1 O*0>«|ftA— A* X* 
«JWrLfc»rffiBI^*tJSLTV^S 0 13 9 (B) 

«j»B-B' iss i o^sxriib— b' x^m^tcmm 

[0 13 2] [*ft«5]*3Slfc«-ett. 36«5«4Tf^« 
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[0 13 3] £1\ *ifi0i|4Kfi£t\ El 9 (B) <£>#;ffi 

!)^Xgg± x />#< tffl^®^4 70±i: 
E^4 7 HrMt7bV^irfT^5 0 fc*3, * 

*ifi«|-ettiEiRj«4 7 i s-jgrici-sttft-, t ^ y /Mtfflg 

[0 13 4] &^T% *t[Rj*«4 7 2£ffl;t-r£o 
T\ »|pia*E 4 7 2 ±ltzm&m 4 7 3. 4 7 4, ^pffl^b 
K4 7 5Sr^fSo #fe(Offei4 7 3 ^t^ffe 
l4 7 4 t^T, a*««r»J«i-S. *fc. ^fi<^ 

[0 13 5] *HJS0UT?te. IIJSmK*^K«S:J8^ 

rv>5 0 ^or, iiifi^j4<7)m*SB<z>±ffiigis:*"rigi 
oto, £ ty— hia^4 6 9 tmmmm4 i o 

<Dmmt, hE»4 6 9 j:8!fitfll4 6 8 ©WHS 
WmMM4 6 8 4:11**1 4 7 0 ^PflBRSrigJt-TS 

[0136] roipc, ^yyp^xpn&T&ytmt: 

* S S3t»T*JS3fei- 5 w £ K J: o T ISSOfiS S: fT«B 
[0 13 7] jfc^T, ¥W4 7 5±tcSW««K^ 

e>fc5*fipj«ffi4 7 6 t hmmmzM&L^ m 

[RlS46^ffi*-iB|BjM4 7 7Sr®riEU 7t'y^I|- 

[0 13 8] LT, 11*815 tfgftlslK^Jg^SttfeT 
^r-f^hy ? x&Wibttfammk&i''— /Ht4 7 8 

^Sffion^ffi B B 0 ff^4 7 9 $:ftAL, *tJt»J (m^^t 
T) f-ioT^^^flh-r^o »S»«-4 7 9JCtt^*p 
o«S*tfl.*fflv^ixtfftv\ KOipiatilK;^ 
tS»i»fiS*»li s S*t5. fit, s^KdSfcix 

L^vn) ^I£i9o(tfc 0 tit, ^£P<0&fi?£r;8^TF 

[0139] J^±(D J: 9 ^ LTM^tl^Ml/V^ 

[0 14 0] [**«6]*306«-eWc, **MSrffllr^T 
EL (xu^ ho;vU>ty^) **3SK«:f^KUfc« 
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[0141] El 1 2 fd^^T. 7 0 0 JiKRtt e>ix 

linft^iTFT 5 0 3 ^RW*#Rgi"iXfJfiV \ 
[0 14 2] fc*5, *H16«"Cr4f — 

[0143] S« 7 0 0 ±K»t+ tn^:IB»lHlgSttia 9 
Wlin^-ir^aTFT 501i pft^/HTFT 5 
N«jgt LTV^Sds, tf-ffrV— h#li£t>U< 

rat h y h«J6-cfcoTt 

[0144] Sfc, B»70U 7 0 3 teCMOS[H]£g 

<z>y— *k*l 7 o 2« kwt >mmt i,xmwz-fz>o 
*fc, ia^7 o 4 tay— xgd^7 o 8 t v^^t 

F T<D y J* ffl^ t £r«^fft ^SMSM" 5 SSI* £ LT$t#g 
U Ei»7 0 5li KWy|E»7 0 9 y^T 

ft<d ^««fc*m«Wfctt«*^*E**£ bra 

[0145] &2o % ttSEMWT F T 6 0 4 fig] 9 p ^ 
■Y^/HT F T 5 0 2 ^V>tM^^ a ^oT N fit 

itoRKlipft^HTFTS o 2tf>KW£#Ha-f;h, 

[0 14 6] S2H7 0 6fim^SJ^TFTcoy — 

(««£«^lft(CffiS-t-5) -CfcO. 7 0 7(i®gfc 

»TFT^iiti7 i o - t xmmmm 

7 1 o tm^m^mm-r^mmxh^o 

[0 14 7] #33, 7 i cm, SW»«Ka>e>fc5iiI* 

ti (el*^b«) -cfcs. mmmmmt tnt 

7 1011 ±IEi2j»S:?gfiE-t-S«(r^5pa*«Pa»SIR7 
l l _blc®j£-f-5o *Hlfi0iJ^*5t^Tli, «Mgj&>$>fc5 
¥M7 l l ^fflv^T F Tic J: 5^i$:?fiftt§ 
rtli^(:llt*fo§ 0 a«c:«j«*ixSEL«tt## 

[0148] Gift 701-7 0 7 S:«?j£fg. 112 tc^ 
-f£ 9 K'<>-* 7 12 SrJg^-TSo 7 121110 

0 - 4 0 0 n m trfftflUH tl< »«T«B«tJIBR 
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[0 14 9] 7 1 2tt*6»IKTfc£fc*, 

*^J6#flTM*^v^ 7 l 2<7>»i|s|.i:*5*61Sa i t 3 ^^ — 

*£*:»»w-5. z.<Dm, t&trimz ixio 6 -ixi 

0 12 Qm (9$l<|j:lX10 8 -lX10 10 Qm) t 
[0 15 0] Hj^m®7 1 0<D_tlCteE LJi7 1 3 ^Jg 

a*. *mmmx+&R (m . g (») , b (») <7>#fe 

ftftftKfct, IE7LSAI ^ 1 1 2 0 n mfOft 7 ^ o 

(cuPc) ««rRW\ *<D±tz&ytmkLX7 

(ai q3 ) mzmrttzmmmmt urv^ 0 ai q3 ic 

^•^-^ y K>, -<y l^^t L < ItDCMl £^o*:3t3te 
<?0 [0151] ffi. U W_h^^J^E LJii: Uffll^rt 

AJf £&SKffl^;b-lt:TELJl ($&yt&U^£(Dtz&b<D 

\i\ *SliT1iffi^it»E Lffl^E L 

Si: LTffl^5fifl**Lfca^ il^tlEL^M 

[0 15 2] W:, ELi7i3(DK:[iili^p)/j: 

< *i 2fll^JRi-57c*d*e>/«c5*«Kfc L< (i^n^O 

[0153] :o|g7 i 4*-ejgri£Sixfc^-eE l 
^7 15^^0 ft*5, ::t^5ELif7i 
^ 5 11. pJ^m^ (US) 7 10, EL171 3&tffSffi 
7 1 4-C«rt*iXfc3 Vt'V-J-S:*^. 
[0 15 4] EL^f7 1 5Sr^i^«9 «t 9^LT/< 

3,^-^3 yg 7 i6i tttt, mmm. mtmmm 

[0 15 5] 1/ y v?WfiV^R8r/< y 
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HT?J*R"5IffiT-fe5fca^ Mm&<Di&\,^ELm7 1 3(D 

_b*rtc h^^^f&m-rz^. t &x*z £ 0 dlch 

^(:»t^/D^^y^^j|<^ EL1713 
K«<^JtXg£fr5PiBK:ELJi7 l 3^SHbi-£>£^ 

[0 1 5 6] ^v^-Va Vg7 1 6±iCit 

Jfc**7 1 7S:RW\ ^^-tt7 1 8 9 ^-tfrSo *f 
Jh»7 17t LTtt*#Ki»5E^»ffiS:fflv^tf A< . 

ir^T*^-** 7 1 s&jfrxmwLttmxm*??*?- 

[0157] :3 LTg] 1 2 ^^-T i o 4Hfit<DE 

4*5. 7 1 2«rJKj*Lfc«, 

^^^^^3^17 1 6 £B/£-T£^T-CDXll^/l- 

T*fe5 0 £ b^S£itT#>^-»7 1 8£B£9 

[0 15 8] :^LT, ^ , 5^5 = -y^S*Sr«r»ii-5 
5 0 1 ±IC n f t ^^iT F T 6 0 1 , 6 0 2, 
Myf>^TFT (n^^lTFT) 6 0 3*5j; 
tf«SttfH»TFT (nft^STFT) 6 0 4« 

4v\ 30 
[0 15 9] IP*,, TFT<7>f83gXadS*SfCiBSIBS<k* 

[0160] sfetc. m9^m^^xmmi^tcJ: 9t-. ¥ 

[0161] *^ffi0ijT^i®^a5^^iblH]SSO« 

[0 16 2] £fbCl. EL*T-*«H|-rS^:«)0#tJh 
(*fcl«tA) Xa^T*nofc^^*HJS0iJ^EL^3t: 

ttBl 2T-JB^fcff#*5lflH-5 0 
[0 1 6 3] Hi 3 (A) 13. E LS^y-O^t-lfciT?*?? 
ofc:Rffi*^i-J:ffieu [gjl3 (B) ttBl3 (A) £r 50 
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A-A' "X?9JWrUfc»rffiia"efc«o jS»-C/fvSftfc8 0 
1 tty — ^fiyKftlUK. 8 0 6 tellPSf 8 0 7f*y— 
HHlJBi&lHlKT*fe5o 9 0 1 tt*^— 9 0 2 

am 1 v' — ^tt, 9 0 3 2 . » 1 

— ;utf 9 0 2 -CH^tLfcrtfflfl^fiitJhW 9 0 7 ^IStf <b 

[0 16 4] 4*3. 9 0 4 fiV — ^{RiJiESbEISS 8 0 1 & 

fc*^iaift-efcf9. ^euA^ss^i^SF pc (^u^- 

o s/^fi-g-SrgttEtSo 4*5. ^LCT^F PC L^g];^ 

stLTVN^o^s, i^FPc^^yyyMESSS (p 

WB) b^T^Tfcft^o *P^flBS(-*5t+5 

EL*^K«Ktt\ E L^£S«#ffr£ttT-4< . til 
ic F P C U < P WB <3 tttt bfrfc^ffiS: <b*atf 

[0165] #^ WEWigicov^Ei 1 3 (b) &m 

^TRW-fa,, S«7 0 0<OJz#fc«:®*8B8 0 6, ? 
- hffl"JIES}[e]&8 0 7^®^^tlT*3>9. 1^8 0 6 
tt«SS»JWT FT6 0 4 t K W VlcKft WKffific 
SfrfciH*fttt7 1 OSr*tf**^H*te:J:0JKfiKSn 
5 0 hft"J|g«]tH]K8 0 7linft«TF 

T 6 0 1 t P ft^lT F T 6 0 2 i tifii^fcHirfc 
CMOSIhJK (Ell4#fig) SrfflV^TJgfigSttSo 
[0 16 6] iU^®^7 1 0liELif«t LTI 

tg-r^o *fc* mm-mm7 1 o^agt::^^ 712 

^®/&£;*X. mmmm7 l 0±MELi7 l 3*5J:^ 
ELiwii7 1 4dS®fiS;Six5 0 

[0167] ft®7 1 4 a±mm\c^m<D^^t utt 

tttsg &ffigm 9 0 4 4rS* LTFPC 9 0 5 {-®^ 

ftiJ^»lHlSS8 0 7^^4tb^^(i^T^7 1 4*5 J: 

[0 16 8] ^/c, ^1 v— /U#9 0 2(dJ: "9^7^<— # 
9 0 1 dSfiS SixTl^So 4*5. ^^-M90 1i 

{MKte£tJt*t9 0 7^^jg^tbT^5o 4*3. 

/WM9 0 2. #tlhW9 0 7 t LTte^*K=*^S»J!!Sr/B 

V^^^»*LV\ *fc, ® 1 v— 9 0 2 #-e£ S 

[0 16 9] E L*f?rg9 i 9 LT^tt bti/cttlh 

tt9o 7ii^^<-^9 o i &mm-rz>tc#><Dmmmt l 

TtMt^o ***«"ett*^<-*f 9 0 1 «:« 

^t57 P 7^fy^Sffi9 0 la^TOi LtFRP (F 
iberglass-Reinforced Plastics) . PVF (^ytf^ 
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[01701 ifc, ttJtfi-9 0 7 ^fflPt^^9 0 

<fc 0 l^m 2 V— /U*f 9 0 3 £rim 6 0 ^2 is— /Ufa 9 0 
3 1 /Mtf 9 0 2 kWlCttW&m^Z^b&X'Z 

10 1 7 1] «_h<Dj: 5*«igt?E LmT&m±tt9 0 

ffcfc: J: S*{bS:(E-r*WdS«A-*-5 ^ t SrSSC w 
#5 0 Sot, «*ttfl>ft^EL**S«j&M»fcix3. 
[0 17 2] [Hlfi«y7]JilE«-|llfi«»Jl7!rM6 0V^n 
SrHlfc LT*fi)i £ ixfc TFT 

[0 17 3] LTtt, 
M^f/^^t^-^, 

iii i sjuwa i 6 \^-r 0 

[oi 7 4] Hi 4 (a) \-±s<— yt/w^ye^- ?x 
h y> . 2001. mikAti^ 2 0 0 2, ae^a 2 0 

03, K2 0 0 4«Sr^tP o 2 

0 0 3 t^a/B^S - £ 5o 
[0175] [214 (B) ft}??**** ^T*fc«9, 
2 10 1. **BB 2 10 2. ^FA^SS 2103. »f£ 
^-f i/f 2104, ^yrU-2105, ^iMtM 2 1 0 
6^£^fr 0 *«^Sr*^BB2 1 0 2^iBffli-S C k& 

[0176] HI 1 4 (C) te^W/i^ vtr^.— ^ 
— tr/u=3 ytv- -efc<9, **2 2 0 i, 

2 2 0 2. §M2 2 0 3, »ff^>f 2 2 0 4, S 
^352 2 0 *«Wtt«/T«iS2 2 0 5 fCilJB 

X%* 0 

[0 17 7] Hll 4 (D) t*^— ^if^^/Kt 
fe >9 . 2 3 0 1. 2 3 0 2. T — 230 

3^£r^fr 0 *$gl!Jlti:**8P2 3 0 2lZi&m'tZ>Zb& 

[0 1 7 8] 111 4 (E) tt^n^^^SrlsftUfclEft 
Sift OUT. EMM* fciB^3:/U'— 
0 „ *ft 2 4 0 1. 2 4 0 2, ;* fcT— 2 4 0 

3. Egi»2 4 0 4, *^^2 4 0 5?if 
tfo fc*3, ^O^U-tHiESJUfi LTDVD (D 
igtial Versatile Disc). CD 

h C k&X$Z> 0 *3B01tt:*^ffl2 4 0 2KiB 
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[0179] 114 (F) XtrfVZ t^-to * ^T*£>9, * 
ft 2 5 0 1 . **9$ 2 5 0 2, 2 5 0 3, »fE* 

^'7^2 5 0 4, (EI^Lfc^) ^£r$£f 0 *H 

*MSr**a5 2 5 0 2|:lfflf5r ^T'£6 0 

[0180] @i5 (a) \±?vis hmyvz/^? 

"Cfc9, K*t3£fi2 6 0 1* ^^y->2 6 0 2^^ 
tf» *38Wtt»#tS«2 6 0 1 <7>-ffl*:«J*-r5«** 

*sia 2 8 0 8 -^-t^ffioKiftiHiKtciiaiffl-r 5 d t &x* 

10 #3 C 

[0181] 115 (B) «y7S^o^x^^-T?& 
0. W2 7 0 1, &&M£fi2 7 0 2. ;7-270 

3. x^y-y2 7 0 4^tp o **WttS#3S«2 

702 (D-^&mj&'Tzwi&m^mw 2 s 0 8 

[0182] &3b\ HI 1 5 (C) te. HI 1 5 (A) RTJ 
mi5 (B) *fcl;Jotf 5«#t3£«2 6 0 1, 2 7 0 2(7) 
WSr^L-fcSI-efcSo MM2 6 0 1, 2 7 
0 2 ii, ytMyt^Z* 2 8 0 1, * 7—2 8 0 2. 2 8 0 
20 4 — 2 8 0 6, ^^d^^^;7-2 8 0 3, ^JX 
.A 2 8 0 7 , 2 8 0 8. fcffiM^ 280 

9. «»#*3R2 8 1 0tM^5 o 2 8 

«StT?fcoTtJ:V\ mi 5 (C) ^K^T^ 

^. I R7 >f^A^3t^SrK*tTfc 
[0183] 015 (D) fl, El 1 5 (C) 

30 *5ttS*lB3t^2 8 0 1 com^(D~m^^ L/cgjT'^ 
5 0 *^ife^JT*(i. 3fciK3te^S 2 8 0 1 fi. P7^^ 
— 2811, 3tS 2812. K2813, 2 

8 14, fi*:X** J ?-2 8 15, *3ti^vX2 8 1 6T* 
«fiS:*iX5 0 **5 S HI 15 (D) (C^Lfc^^i^^fi 

[0 18 4] 7t7t*U Hll Sfci^LfcXnv?^^^-^ 

[ 0 1 8 5 ] m 1 6 (A) tt«#«B-Cfc 0 . *($2 9 
0 1 , ^rrffi^gfl 2 9 0 2, ^A^SS 2 9 0 3, 
352 9 0 4. ift^^/f 2 90 5, 7yft2 9 0 6 
^^^tf 0 *RI8WS:**ffl2 9 0 4^igffli-5CtdS 

[0 18 6] (Hi 6 (B) li^Sffi (S^S^) T'fc 
19 , 3 0 0 1. ^^35 3002, 3003. I5®jSg 

5^ *3 004, gff^^yf 3 00 5, 7^7^30 0 6 
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^^r^tPo *3Bljim**fi&3 0 0 2. 3 0 0 3t-igffl-r 

[0 1 8 7] HIl 6 (C) ^^WT^ 9 , *tt 

3 10 1. 3 10 2, *^S? 310 3 ^Sr^tfo 

[0 18 8] J^Jh^^ *K«W*>ififfl«KHf*ffi«>T 

[0189] 

(a) ^*cOTFT<7>^K^C7lr^{CiS^b^, IB** 

(b) K— fc - v^featcj:S*»tfJtt^aA^ISfiSrfi« 

(c) y-*««*3J:tfKi'>f lddSK 

(d) JEA±^*J^S:SJfcb*i±t?. «»W«Fti^«nfc 
TFT S:f^«-e# **«fet?*>5 0 

[El l ] #»W3WBII*-rs K- f^^teaaSrKiM-tS 
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[112] *»W*SH*-rS K-tr>^«L31S:RWrs 

[113] *#0§asH!*-r5 K-tr^^»3aS:KM-t*S 
fc*6C>0 o 

[115] (A) *D5S*JESr^7>— * t U 

(B) OBS^R+^fcttSftffi^o^r-r^Sr^i-iao 

(B) (B) 

[16] SfTFT, BEblHlKOTFTO^KxaS: 
[117] HiStTFT. B«llHlK<OTFT^f^jKXeS: 
[118] ®*TFT, KtblsJKOTFT^SSXSSr 
[119] SiTFT, BSblUKOTFT^f^KXSSr 

[ii i o ] bust f T(Dm^^-r ±mm 0 
[niu r^f^^hy **stt***ft«<z>fts 

ssxg^^-rsFfsiio 

[112] E L**SaSr*i-WfffiElo 
[11 1 3 ] E L*3tSgKS:^i-|2lo 
[014] ¥*fr®«^-WSr^-rig o 

[His] ^mftrnm^-mzm-tmo 

[016] ^aW**«O-ffilSr*i-0 o 
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